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Effect of sleeve gastrectomy on body weight,
food intake, glucose tolerance, and metabolic
hormone level in two different rat models :
Goto-Kakizaki and diet-induced obese rat
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EFFECT OF SLEEVE GASTRECTOMY ON BODY W糊Y,
FOOD INTAKE, GLUCOSE TOLERANCもAND METABOuC
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Sleeve gastrcctomy (SO) is usually indicated in obese p誠ents with or without
type 2 diabetes mellitus (T2D叫), but it is s也l軸ortant qu血whether SG is
appropn由only in也e context of obesi呼一也e condition for which it was odginally
developed-or wh血16an people with insulin-de丘cient di曲etes血ight also bene丘t h
the present study, we performed SG in Goto-K血zaki (GK) and diet-induced obese
(D工O) rats in order to compare the effects of SG on body weight,加d intake, glucose
tol耶皿ce, and metabo払c honnon甲Ievel in these two rat皿odels血誠have distinct
charact釘istics in beta-cell血nc丘on and加東はSS.
MATEmAL AND MヱTHODS
Vj
SG was performed in GK and DIO rats. D王O rats were induced by feeding血e
Wistar rats with high血t diet during 12 weeks. SG was performed using也e
stapler Echelon TM 45 to lead to a drastic reduction of the gastric volume Of
abo山70-80%. Body wei醜food intake, and血血g bloodかcose were monitored
after surgery. Des-acylかelm in血血喝condition and bloodかcose, insulin, and
glucagon-like peptide-1 (GLP-1) levels血軸g meal噛were measured. Homeostatic
model assessment田OMA-IR)叫insulinogenic index were既amined
697
RESULTS and DISCUSS ION
h、bo也GK and PIO r鴫body weight md food intake iem血ed reduced in
SG-treated rats compared with S0-treated rats throughout the血血of the study. In
addition, fasti喝des-acyl ghrelin levels were significantly lower in SG-treated rats
compared with血ose in SO-treated rats at 1 and 5 months血surgery.
In 010 ratもthe improvement in如se tolerance血血喝meal test appeared
clearly at也托e nO血a点er su喝ery and was as帥dated with an increase in early insulin
secre丘on and sensi也vity. Ouト1 secretion was signi丘cantly i脚　during meal test
in SG-treated rats. However, in GK rats,如cose tolerance was signi丘cantly improved
during meal test at丘ve months after即噂ery. Insuh and GIJ-1 secre丘on were
劉四i丘cantly糾gmented during m由1 test in SG-treated rats but there was no significant
4
differ¢鮎e in HOMA・R b虎ween SO and SO rats. The駆 findings suggested that the
mechanism of improvement in glucose tolerance a蝕汀SG in two rat models岬be
di蜘t. In DIO rats, e血Iy insulin m甲On綿during meal test was enhanced and insulin
t
resistance was decreased after SG; whereas in GK rats, not only early insulin re呼erase
but also total insulin secretion was augmented during meal test after SG but ins血
sensitivity was not a飽如d. In addition,爪r 'hdings also advocated that beta-cell
血mOdon might be considered a predictor ofresolu血n of T2DM after SG.
CONCLUSION
Taken together, in both GK and DIO rats with distinct characters丘cs in beta-cell
血notion皿d fat mass, SO c餌Id improve glucose tolerance with different mechanisms:
in甲ed total inmtin secretion or increased insulh sensitivity, respectively. The












1. GKとDIOのいずれのラットにおいても、 SGにより、独eal testにおけるGLP-1とインスリ
ンの分泌上昇を伴う耐糖能異常の改革が見られ、空腹時グレジンせほ低下した。
2. DIOでは、 SG後にインスリン感受性が改替した。
3. SG後、 GKよりもDIOにおいて早く耐♯能異常が改草し、体重の増加はDIOよりもGKでより
早くまた顕著であった。
l
.J
以上、 GKとDIOのいずれにおいても、 sGはGLP-1とインスリンの分泌上昇を伴う耐権能異常
の改啓を辞めた。lさらに耐糖能異常の故事は、 GKよりもDエ0で術後早期に確挿された。
本輸文は、 SGの非肥沸糖尿病患者に対する効果の基礎研究として新しい知見を与えたもので
ありこ未絡拭験として飴文内容に関連した林間を受け合格したので、博士(医学)の学位論文
に催するものと悌められた。
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